
LESSON 15: What solutions work best for our school or community?
PREVIOUS LESSON We calculated our carbon footprint and shared our impact on the class’s Carbon Scoreboard. We calculated the class average and compared it to the average

American footprint. We revisited our footprint and did a “lifestyle makeover” by selecting 2-4 changes to make that would reduce our footprint and benefit our
family in other ways. We discovered that we could compound the effects of these changes if more people made similar ones.

THIS LESSON

INVESTIGATION

3 days

 

We have figured out that the problem will require large-scale solutions combined with individual action. We
think about how to target individual solutions and take them to scale. We choose one solution matched to the
stakeholders in our community or school, and then we design a communication and/or outreach plan to inform
our stakeholders of this new behavior or technology. We present our plans to our peers and/or stakeholders and
receive feedback on our approach.

NEXT LESSON We will identify questions from our DQB that we will be able to answer. We will celebrate all that we have learned in this unit and across the school year. We will
spend time identifying the questions that we were not able to answer and will build a new DQB of these questions. We will create a plan to answer some of the
questions on our own and during the next school year and beyond.

BUILDING TOWARD NGSS

MS-ESS3-1, MS-ESS3-3, MS-ESS3-
4, MS-ESS3-5, MS-ETS1-2

WHAT STUDENTS WILL DO

15.A Communicate information in writing and oral presentation about how adopting one small change in the system, such as a new behavior or
technology, when taken to scale, can have a large impact on carbon dioxide in the atmosphere over time.

WHAT STUDENTS WILL FIGURE OUT

Communities can use technologies and develop behaviors to reduce consumption and rebalance negative impacts of too much CO
emissions.
Some technologies and activities are more feasible for communities or individuals to implement, while others are more challenging.
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Lesson 15 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 5 min NAVIGATION
Revisit the ideas that it will take many solutions to solve this problem.

A

2 10 min WHAT ARE OTHERS DOING?
Watch a video to show how other teens have approached this
problem.

B Example Solutions video

3 10 min CONSIDER SCHOOL OR COMMUNITY STAKEHOLDERS
Consider the targeted school or community stakeholder audience and
what solutions might work best for them.

C Planning for a Solution, chart paper or whiteboard, markers

4 10 min CHOOSE ONE SOLUTION
Choose a single solution on which to focus a communication plan.

D Planning for a Solution

5 10 min PLANNING COMMUNICATION ABOUT THE SOLUTION
Plan the messaging about the solution for stakeholder groups.

E Planning for a Solution, computer

End of day 1

6 20 min PROVIDE PROJECT OPTIONS AND COMPLETE PLANNING WORK
Provide project options for how students might communicate their
solution. Complete the planning work for the stakeholder audience(s).

F Planning for a Solution, Project Options, additional materials will vary according to
project platform

7 Varies
min

GROUP WORK TIME
Give groups time to work on developing their project.

F-G Obtaining and Communicating Information about Natural Hazards, Peer Feedback
Guidelines, Self-assessment: Giving and Receiving Feedback, Planning for a Solution, Project
Options

8 60 min PRESENT FINAL PRODUCTS
Groups present final products to one another or a stakeholder group.

Obtaining and Communicating Information about Natural Hazards

9 5 min NAVIGATION
Celebrate carbon solution projects and prepare to revisit the DQB.

H

End of day 2



Lesson 15 • Materials List
per student per group per class

Lesson
materials

science notebook
Planning for a Solution
Project Options
Obtaining and Communicating Information about Natural
Hazards
Peer Feedback Guidelines
Self-assessment: Giving and Receiving Feedback

computer
additional materials will vary according to project
platform

Example Solutions video
chart paper or
whiteboard
markers

Materials preparation (30 minutes)
Review teacher guide, slides, and teacher references or keys (if applicable).

Make copies of handouts and ensure sufficient copies of student references, readings, and procedures are available.

Review and edit the options for final products on Project Options. Gather any materials that students will need (chart paper, markers, pencils, etc.) and ensure the groups have computer access
for the duration of this lesson if they pursue a digital choice. Use Carbon Solution Project Choice and Platform Information to learn more about digital tool options and modify the handout
according to any acceptable use policy or classroom limitations. Use Potential Accompanying Standards to identify possible accompanying project standards.

Identify and alert community and/or school administration that your students might be interviewing them as stakeholders in the carbon solution project.

If doing a community-based project, locate the climate action plan for your local community as a resource that students can use in developing their projects.



Lesson 15 • Where We Are Going and NOT Going
Where We Are Going

This lesson gives students a platform for communicating carbon solutions to others. The lesson is intended to be a meaningful experience about understanding human behaviors, new
technologies, and how crafting key messages can change decision-making in their school or community. Consider working with your school’s social studies teacher(s) to plan and implement
these projects. Much of the work in this project is about integrating climate science ideas with social and civic action.

Where We Are NOT Going

This lesson is not intended to create a sense of activism among students, although some students may naturally adopt this approach. Carefully consider your school and community context so
that you can guide students in their selection of carbon solution and their development of a communication plan. Focus students on the science to support their carbon solutions and
communication plan.



5 min

10 min

LEARNING PLAN for LESSON 15
1 · NAVIGATION
MATERIALS: None

Take stock of what students have figured out about solutions. Display slide A. Say, Alright, so, as we have evaluated different solutions to see
how they work for reducing carbon dioxide in the atmosphere, what have we figured out about how we can solve this problem?

Student ideas that may surface are the following:
We need a lot of solutions at once.
We need them now.
We need them at a really big scale. One person can’t really do it.
We need a lot of people changing the way we live to make an impact.
It took a lot of time to create the problem, and most solutions take a lot of time to work.

Say, We figured out that we need solutions at all levels, from individuals to large-scale change. So, where do we fit into this work? How can we have
an impact in our school, our home, our community? You brainstormed ideas in the previous class about promising solutions for our community and
how to communicate about them to other people. Today, we’ll start working with your ideas more.✱

✱ ATTENDING TO EQUITY

Supporting Empathy and Emotions:
Students may feel like they do not have any
power or hope to change climate change.
This is a normal reaction to a very large,
complex problem. This lesson is designed to
help students focus on one solution and one
group of stakeholders and design a message
to communicate to that group that targets
either changing a behavior or adopting a new
technology. It is designed to help students
focus on one solution at a time so that the
problem doesn’t seem as overwhelming.

2 · WHAT ARE OTHERS DOING?
MATERIALS: science notebook, Example Solutions video

Say, We are not alone in this effort. There are dozens and dozens of solutions and many people and companies working on this problem. Let’s take a
look at the possibilities.

Watch a video of teens engaging in solutions. Display slide B. Play the Example Solutions video from OP.ER.VID.L15.001 . As the video plays,
ask students to jot down any examples that they think might work for the school or community. Students have previously worked with some
solutions, but this video may provide additional options to explore. Also, ask students to keep notes of different ways the students in the
video organized or messaged the solution to others.

Share noticings from video. Ask students what they noticed from the video. Specific questions to ask:
Who are these people?
What message do they have?
What actions are they taking?
Why does it matter to me, my class, and my community?

ADDITIONAL
GUIDANCE

This video is intended to motivate students to both “imagine” all the possibilities but then also see specific
actions taken by students as examples for their own projects. Other videos you might show are located at:

https://www.youngvoicesfortheplanet.com/youth-climate-videos/
https://www.climate.gov/teaching/essential-principles-climate-literacy/climate-youth-engagement
https://www.youtube.com/watch?v=PslL9WC-2cQ&feature=emb_title
Not a video, but a good infographic example: https://www.climaterealityproject.org/sites/default/files/
APR%2018%20NGK-Climate%20Change%20tips_0.pdf

javascript:;
https://www.google.com/url?q=https://www.youngvoicesfortheplanet.com/youth-climate-videos/&sa=D&ust=1608245132308000&usg=AOvVaw0XiYCCl1DbrF4fpflRI_iO
https://www.google.com/url?q=https://www.climate.gov/teaching/essential-principles-climate-literacy/climate-youth-engagement&sa=D&ust=1608245132309000&usg=AOvVaw2ShE60BxsgdTdGnTOuxm8u
https://www.google.com/url?q=https://www.youtube.com/watch?v%3DPslL9WC-2cQ%26feature%3Demb_title&sa=D&ust=1608245132310000&usg=AOvVaw2SxLjCkGgxwn3Lf1b0Oifh
https://www.google.com/url?q=https://www.climaterealityproject.org/sites/default/files/APR%252018%2520NGK-Climate%2520Change%2520tips_0.pdf&sa=D&ust=1608245132310000&usg=AOvVaw0M3H_7NTQvCm5W5GVYWk16


10 min

ADDITIONAL
GUIDANCE

continued previous page…

Some videos show activism and/or protesting. We encourage you to watch any videos prior to showing
students to make sure they will fit within your community context. This lesson is not intended to promote
activism or protesting. It is intended to focus students on solutions that will reduce carbon emissions and/or
take carbon out of the atmosphere AND also be focused on a targeted stakeholder group within the school or
community.

3 · CONSIDER SCHOOL OR COMMUNITY STAKEHOLDERS
MATERIALS: Planning for a Solution, chart paper or whiteboard, markers

Identify the school or community stakeholders. Say, Before we choose a solution for our school (or community), we need to take time to consider
our stakeholders and what might work best for them. Pass out one copy of Planning for a Solution to each student. Students will only complete
part 1 right now. Display slide C.

Reference back to the OpenSciEd Unit 7.2: How can we help people design a flameless heater? (Homemade Heater Unit) or the OpenSciEd Unit 7.5:
How does changing an ecosystem affect what lives there? (Palm Oil Unit) to call to mind the meaning of stakeholder. Students should be familiar
with the term at this point in the OpenSciEd Scope and Sequence. Have students generate a list of up to five stakeholders in the school or
community. This list could include (depending if you choose to focus on the school or larger community):

Focused on only the School Focused on the Community

Middle school students
Student groups (e.g., student council, outdoor club)
Parents/caregivers
School administrators
Teachers
Other school staff

Business owners
Community residents
Tourists
City/community government
Community groups/organizations
Community developers

Decide how and why possible solutions may or may not work for each group.✱ In partners or small groups, have students discuss part 1 on
the handout by listing each stakeholder group, which solutions might work best for that group, and why they think it can and cannot work.
The purpose of this section is to identify which potential solutions might work for the most stakeholders groups. This also includes which
solution might not work at all for one or more groups.

When students finish brainstorming, ask them to choose their top one or two solutions based on the stakeholder review. Share these ideas
as a class. As students share the solution, use chart paper or a whiteboard to tally the solutions that receive the most votes from the class. As
students share their ideas, prompt students to provide their reasoning, using questions such as the following:

Why do you think that solution will work for _________ (stakeholder)?
Why won’t that solution work for __________ (stakeholder)?
If ________(solution) negatively impacts ________(stakeholder), should we cut it out as an option?
How many stakeholders groups might adopt __________ (solution)?
Is _______ (solution) feasible for _________ (stakeholder)? Why or why not?
Which solution out of these three might be most feasible for the largest number of stakeholders? Why?

✱ ATTENDING TO EQUITY

Universal Design for Learning: Students are
asked to consider the authentic needs of the
community and relevant ways in which to
engage their stakeholders. Placing the
carbon solutions project in a local context
provides relevance for both students and
stakeholders. Assessing the needs of the
stakeholders identifies additional value to
the community and creates an authentic
project that can be utilized both inside and
outside of the classroom.



10 min

10 min

4 · CHOOSE ONE SOLUTION
MATERIALS: Planning for a Solution

Choose one strategic solution to take to scale. Say, From the videos we saw that students worked on one solution at a time. For example, the
students in Florida focused on food waste and composting first. Then they planted trees second. So, let’s start there. Let’s start with one solution and
see what we can do with it for our stakeholders. Display slide D. Include the 12 solutions introduced in Lesson 12, but note the more expansive
list of possible solutions for students to consider below.

Possible Solutions

Plant-rich diets

Reducing food waste
Composting
Buying local
Donating unused
food

Community gardens

Silvopasture

LED lighting in homes or at
school

Rooftop solar panels

Reducing plastics

Reforestation
Tropical
School or
neighborhood tree
planting

Artificial trees

Green rooftops

Electric cars

Carpooling

Stop idling cars

Bike or pedestrian lanes

Offshore wind turbines or micro-
turbines for a community

Choose the solution with the highest votes or highest interest. Using the tally of solutions, the class can simply choose the solution that
received the highest votes. But allow some time for students to craft an argument for another solution on which the class should focus,
especially if two or three solutions are very close in votes.

ALTERNATE
ACTIVITY

This lesson is written so that the entire class focuses on a single solution and comes up with varying
communication plans and products for that solution. An alternate option would be to allow each group to
choose their own solution. This might be a good option if several solutions tie for votes, or if one group of
students is very passionate about a solution, but it does not garner interest from others.

Complete part 2: Choose a targeted solution. Once the class or groups of students have decided on the solution on which they will focus,
arrange the students into groups of 3-4 for the rest of the project development work in this lesson. Have them complete part 2 of the
handout.

5 · PLANNING COMMUNICATION ABOUT THE SOLUTION
MATERIALS: Planning for a Solution, computer

Complete parts 3 and 4, including the stakeholder pass through one targeted solution. Display slide E. In groups, students will use the
remaining 15 minutes of class to begin working through parts 3 and 4 on the handout. Students should consider the questions on the
handout from the stakeholder perspective so that they can craft a communication plan that is effective for as many people as possible.

Groups might want to research stakeholders and/or the chosen solution online as well. As students work through parts 3 and 4, ask students
questions like the following:

How do we know that information? (if we think we know it)



How could we get that information? (if we don’t know it)
Do you think talking to a stakeholder might help our planning process?

Motivate the need to gather more information. Students will not finish their planning work on parts 3 and 4 on day 1. This time is intended
for students to fill in information that they do know about different stakeholder groups and also to motivate the need to talk to stakeholders
as part of their home learning or to identify resources they need to finish parts 3 and 4.

Before the end of class, ask students, How could we go about getting more information about our stakeholders? Sample student ideas might
include the following:

We could ask them the questions from the handout.
We could look up information online.
We could talk to people in our school or community.

ADDITIONAL
GUIDANCE

Additional Resources for Getting Specific Data on a Solution:
Project Drawdown’s Table of Solutions: https://scied.ucar.edu/interactive/simple-climate-model
State Energy Use Profiles (good resource for students who are looking for energy facts and figures): ht
tps://www.georgetownclimate.org/clean-energy/state-energy-profiles-and-data-maps.html
Center for Climate and Energy Solutions: https://www.c2es.org/content/what-we-can-do/

HOME LEARNING
OPPORTUNITY

Use the opportunity between day 1 and 2 for students to research stakeholder groups. For example, students
can interview other students, parents, administrators, or community residents using the questions on Planning
for a Solution. Students might also take time to read and learn more about their solution by exploring Project
Drawdown’s Table of Solutions.

End of day 1

https://scied.ucar.edu/interactive/simple-climate-model
https://www.google.com/url?q=https://www.georgetownclimate.org/clean-energy/state-energy-profiles-and-data-maps.html&sa=D&ust=1608245132356000&usg=AOvVaw3JvcQyO6RgaacCitRAo8FE
https://www.google.com/url?q=https://www.c2es.org/content/what-we-can-do/&sa=D&ust=1608245132357000&usg=AOvVaw392YUf1wD9QlP57iVC_eD6


20 min

Varies min

6 · PROVIDE PROJECT OPTIONS AND COMPLETE PLANNING WORK
MATERIALS: Planning for a Solution, Project Options, additional materials will vary according to project platform

Provide project options for students to consider as they craft their communication plan.✱ Pass out 1 copy of Project Options to each group
of students. Students should consider the target solution, stakeholder group, and their time and expertise before choosing a communication
strategy and platform.✱ Explain that the handout will give additional ideas that students can use about how to communicate with the
stakeholder(s) and what those projects would require. Display slide F to give students clear direction on their projects as they work.

Continue working on stakeholder handout. As students weigh their project options, the groups can also continue to fill in parts 3 and 4 of
Planning for a Solution with the new information they gathered from home learning. Once students are finished with [ER.L15.HO1], have
students bring the handout and their thoughts on a project option to you. Review the handout with students and ask clarifying questions
about any areas that seem to be lacking information or are incomplete.

Approve an appropriate project format. Ask students what method they are going to use to present the information and why they are
choosing that method. Help students determine if this method would be a reasonable method for communicating with their stakeholder
group(s). The teacher reference, Carbon Solution Project Choice and Platform Information, can be used to help students identify which
communication platform or method would best help them to communicate their hazard information based upon their group strengths and
classroom limitations. This reference can also be used to gain general information about different popular project platforms that may be
used during this project by any student.

✱ SUPPORTING STUDENTS IN
ENGAGING IN OBTAINING,
EVALUATING, AND COMMUNICATING
INFORMATION

At this point in this lesson, students will
focus on critically obtaining important
information from a text adapted for
classroom use, alongside some additional
resources. They will need to integrate that
information and decide how to
communicate it with others in a relevant,
effective, and/or engaging way. To support
this practice, use questions like: What is the
main idea about this carbon solution that
people need to know? Or, What are the three
most critical pieces of information to
communicate about ______.

✱ ATTENDING TO EQUITY

Supporting Emerging Multilingual Students:
This could be an opportunity to highlight the
benefits of multilingual communication in
our global world because expressing ideas
across many languages can help reach larger
and broader audiences. This would also be
particularly beneficial if the stakeholder
group(s) speak a primary language other than
English. Consider encouraging your emerging
multilingual students—who feel comfortable
doing so—to develop a communication
project that includes key messaging about
the carbon solution in multiple languages.

7 · GROUP WORK TIME
MATERIALS: Obtaining and Communicating Information about Natural Hazards, Peer Feedback Guidelines, Self-assessment: Giving and Receiving Feedback, Planning for a Solution, Project Options

Decide on how long students have to work on the project. Projects should be approved midway through day 2. This will allow students to
begin working on the specific communication message and platform. Give students the remaining time on day 2 and up to two additional
class periods to develop their project.

As students work through the development of the project, provide four key points in the development process to assess their work:



Four Assessment Points Resources to Use Purpose of the Assessment

Initial requirements
discussion

slide F
Obtaining and Communicating
Information about Natural
Hazards

Provides students with clear directions on the scope of the project.
Provides students an opportunity to ask clarifying questions about
expectations.

Self-assessment slide G
Obtaining and Communicating
Information about Natural
Hazards

Use the exit ticket early during students’ project work to have
students reflect on their comfort with their communication
strategy, which will also give you additional information about
whether students feel they need more support.

Provide students with specific criteria and level of expectation for
their projects.

Peer Feedback For students: Peer Feedback
Guidelines and Self-
assessment: Giving and
Receiving Feedback
Sticky notes, markers

For teacher:
Reference: Peer Feedback
Guidelines

Can be done as a gallery walk.
Gives students an opportunity to review others’ projects and
provide feedback.
Gives students an opportunity to incorporate ideas from others
into their projects.
Read through Reference: Peer Feedback Guidelines for more
information.

Teacher and Peer Assessment Obtaining and Communicating
Information about Natural
Hazards
Obtaining and Communicating
Information about Natural
Hazards

As students present their projects, teachers, classroom guests, and
peers can use these rubrics to assess how well the project met the
expectations (see next activity).

If extending this to a multi-day project, provide students with a timeline of when these assessment opportunities will occur. For example:
Provide initial requirements on day 2 of the lesson.
Conduct a self-assessment early on day 3 of the lesson.
Ask peers to provide feedback at the end of day 3.
Conduct a final assessment of group work on day 4 or 5 when the groups present their projects.



60 min

5 min

8 · PRESENT FINAL PRODUCTS
MATERIALS: Obtaining and Communicating Information about Natural Hazards

Present final products.✱ Students should present their final projects anywhere between days 3-5 of this lesson. Use Obtaining and
Communicating Information about Natural Hazards to assess each group’s product. This is also another opportunity for self- and peer-
assessment using Obtaining and Communicating Information about Natural Hazards.

ASSESSMENT
OPPORTUNITY

Building towards: 15.A Communicate information in writing and oral presentation about how adopting one
small change in the system, such as a new behavior or technology, when taken to scale, can have a large impact
on carbon dioxide in the atmosphere over time.

What to look for/listen for: Use Obtaining and Communicating Information about Natural Hazards for specific
criteria and expectation levels. General ideas include:

Ideas about how the solution helps reduce carbon emissions or takes up carbon from the atmosphere.
Ideas about how the solution is available and accessible to the targeted stakeholders.
Ideas that account for who and why it might not work for all stakeholders and that offer options for
different behaviors or technologies that could work in those situations.

What to do: Use the Four Points of Assessment table above to provide feedback during the development
process. If these strategies are used, it will help students stay on track and focus on the purpose of the project.
Provide opportunities throughout development for students to ask clarifying questions. Challenge students’
work with questions focused on either part 3 or part 4 of Planning for a Solution or using the criteria in Obtaining
and Communicating Information about Natural Hazards.

✱ SUPPORTING STUDENTS IN
THREE-DIMENSIONAL LEARNING

These presentations should clearly integrate
and communicate science ideas about
climate change and how carbon solutions
work, while also addressing small changes in
human behavior or technology having larger
impacts on reducing CO  in the atmosphere
worldwide. The three dimensions chosen for
this lesson were done to help students use
their science ideas to communicate with
others and begin to make small, cumulative
changes in their school and community.

9 · NAVIGATION
MATERIALS: None

Celebrate the class’s accomplishments on the carbon solutions project. Display slide H. Say, Wow! We’ve learned a lot about the changes in
our communities and what is causing those changes, and importantly, we figured out and communicated the solutions to help solve the problem. We
have done some great work on taking our science ideas and crafting key messages for our school (or community). Next time we will revisit our DQB
and look at all we have accomplished.

ADDITIONAL
GUIDANCE

When presentations are complete, publicly celebrate students’ work by sharing the products with the intended
stakeholder audiences. This could be within the school as a hallway gallery walk or sending copies of the
students’ work to community stakeholders.

Additional Lesson 15 Teacher Guidance
See Potential Accompanying Standards for a complete list of connections to ELA, Mathematics, and Technology standards.
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